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The reason for j^iection stated in the Notice ' as follows: 



[REASONS] 



u The invention, as described in claims 1, 3 to 6 and 10 to 13 
of the present application is regarded as being easily derived 
by a person having ordinary knowledge in this field as shown 
below, and thus, cannot be patented under Article 29(2) of the 
Korean Patent Law. 

Claims 1, 3 to 6 and 10 to 13 of the present application are 
directed to an organic electroluminescent device characterized 
in that a luminescent layer comprises a compound expressed in 



the general formula [1] in the form of a single substance or a 
mixture containing the same. However, the Korean Laid-open 
Patent Publication No. 1999-78128 (published on October 25, 
1999; hereinafter u the cited reference" ), which was published 
prior to the filing date of the present application, described 
an organic electroluminescent device wherein a luminescent 
layer includes bis-2 , 5- (2 -benzazoyl) hydroquinone compound and 
triamine compound of the formula (2) included in the mixture 
of bis-2 , 5- (2-benzazoyl) hydroquinone compound. 

Given the above, there is no singular difference in the 
constitution of an organic electroluminescent device having a 
mixture of a diphenyl amino arylene compound as a luminescent 
layer. Therefore, it is recognized that the present 
application could have been easily derived from the above 
reference by a person having an ordinary knowledge and thus, 
cannot be patented under Article 29(2) of the Korean Patent 
Law. [Examiner: Sung-Kun CHOI] ." 
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<5W*! 1> 

HQ 



A< OH 'b 




£7! £Ah HI£-2,5-(2-*!»2tt)SIES?lte, £9 M£ 

El£ g Bg°l fe'AIW 1 CHI £71 EL £AI-2l B9E . 

E2^ B ^goj aj A |qi| i iCHl £71 EL ±X\2\ BSE. 

E3£ B S3£l 4! AIM 30011 ^ £71 EL ±J}2\ BSE. 

E4=- B gAlOO 35CHI ^11 £71 EL BSE. 

l: 71 S 
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4: Vltft 

5: £W 4sf 
6: g^ 

B S h S = S3 3! 5A| 4AKHI OISHS ^ STIJ- 871 ^XHHl ^t! 2101 Q. 

£Afe TJBireSI gS§ SAI 4ASA1°I gE7|- 8SAIEI2 SICK £Ah SOUiE 

o 3 | m ™ m 01 831 H^WS ±XK0|5HHIA1^, 3t3«l 871 ±»B ZhE!^l "871 EL £ 

XTEKQ tHlh)& 27l^ir ±» (OlsHWAi^ ™^dl 871 2711^ ±»S 3ETffl '871 EL ±7}' 

z\n *>a)^= b-ei mi? lhai ussroi BfiSKii™ m^q\ s^oi, e 87i aessi o^m\ 
sin omm soianim «zki°s, a*( a^saoi gmi ch^ seoi ?icheih sj^dl wsroi s 

S*l 2tSHH SICK 

87i el ^ah s&« u±mmm **st\= 2° 38*1°! 3^ 3 a 

71- SiQ. DH8 gH MUEIOI Wll MO) ^ 4Af£A1 = 8-?IMBIM^J if? 

□Ih Olgtt ^Al- (OIIEHDIE E|3|^ 3IE1£(AppI ied Physics Letters), 519, 913 10IAL 

i98?a &2>, aomoisj 8eii oigy ^xkvths 8-533972 §s sz) §01 sheich sick 

§M ^AfE ^IBjfll Mfge OlSt!" ±AK^HS 5-2953595: MEIOHOhE! 8EHI 

1 01 St!" ±»(«JH1 7-539552 S2), ElimErOHUOrH! 8E31M Olgtl ^AK^HS 8-48656 

s ^Eiit Hina tmmm ois*j- ±»whb 6-1320802 s*)g mmi^ 

g§ ^ el ±xm\ iwtui, m?wm 3-1528972 gMoui=, sire ^ ^ 

±&WM Er§" S*h^£S#l SSI'S 2- «>gOI 7HAIEICH SACK Eth ^?Hg 7-2728542 gS, 
^?HS 7-2881842 g£ i~ ^7Hg 8-2860332 SMOilAi^, ^ S §^^J s&i 21 ^> Si^ 
#011 ^ A A±m ESt,^^^ 2S ^01 ?HAI£ICH S^K 

3E1LK ^71 ^ 4 2!^ 871 EL ^A^ 0|lL1tt SiOiAIEE ?IE 3 4? 2 (HI 

Ai *»*KlfIlV4 . K i?HS 3-7912 ^^1 ^#tHI M 

€tt 871 EL 4AhM PHAieHI 2iA|^, ^1^1 ^H^Ai A? cEi 2A| SdUl SiCH . £19 

Oil Mgo^l ° loB AI ^ ?m0\ 

om s-ol ^^i si 4^ sic 87i el ^a^, ^xhd^ai #^ ssm 7m ai ^ofs 
a. 

s a. g ° 0)a ^> HottM 0I = CH2 ^ ?IE g ^ ^E7h ^H. SAI01I AfgAI°l 

SOI ^1^1 1^ 871 EL ^Al-M 31 tlU. 

2t3°i 2 ^ 

871 2711^ ^Ah^ l^SF Oil AhOIOil ° s K l§i t\L[ 

01^ 871 ^#1 871 271^ ±Xm\ SiCHAi, 871 ^ie^J ^CH£ ^#01 uF7l 1 
^ SAItl^ HI^-2,5-(2-S.iA^^)^IE^^I^ i^ll tJ8^ 211 ^S^^ ^Cf. 

HO 




21 _ . _ _ _ 

xlE^ ^££h7L xlS- dlxl^HJ 0^^7L x\¥ tl|A|&2J 0H^AI7L A|& HI 

^^A|?^Sy7l E^ ?I^£7I1 UEHHH, R' LHAI ff^ □! B SSJ°j ^^HS ?hl 
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4 Si^DL NH, 0 Efe SI LrErtfQ) 

E, MWW ?\M*J S?l»5f ^XfOil XOiAi, gr&SOl £W*| IS £AIEI£ bl£-2,5-(2-2!X r 5 

g)U|E5?lfe 5^1^ *PI 2S SAIEIS OhE! SttBS Oi^CHl ^ Si 
Q. 



<*! S, Ar LH XI Ar 3 ^ ^g*j£S xl£l HIMS2I St> f ^ &£K^?L £15 bl*l»2| K 
^±SK?lt UEHHH, Ar LH XI krl\ ^ SS?I£ ^1 § »g ^ 2D) 

E£h SMSHHI ^Htt S^ISS" ^XKMi 2JCHAL BfSSOl m**\ IS SAIEI^ d|±-2,5-(2-2!»£ 

insiEs?!^ tmwm my\ mm 3^s saiei^ str^ cio^bj tmmntzi sims oi^chs ^ 
ssa. 

Ar 1 Ar" 1 

K Y-N 
A? V 

(*! 5, Ar LHXI Ar*£ ^g*t£S x|^ E= dlxl^ gt>^ &5h£±:?l, «& E^ bll«S-£| W 

^±SK?IB UEHHH, Ar' LHXI Ar"?* 5>£ xl^7l = HW § S2|S| ^?HS S# 4 SIH 

a, y= as e= uixis-21 oh^im ueh^d) 

^)U|ES?I^ fr^SH* m?l 5^ 4S £A!EI = MEIOr°! £«Jg]U2J £tJSS OI^OIS 4= 

SJQ. 



1 t, I J 



(*! g, Ar LH XI Ar 8 ^ ^ ^g^£S «S E^ d|x|£^J gf*^ &S4^?L fl& E^ b|x|»£J & 

SfS* *$±&?\W UEH.HH, Ar LHXI Ar B OI 3f£ «S?I = Hi g S2|2| ^?HS &g 4 <21SL 

Dl, Z= 37f°l xl£h E= HI XI ^2] ^ir^i^L E^ xl& E= UISS2I ^±EK7|g U 

ErtfCr) 

e, s^ibs- ±xkhi sjchai, im#oi is saieis di±-2,5-(2-*!!Xr2 

u)5iEs?iiE mttmmt\7\ mm bs saiei^ mi ^ sBBUhsj sasg oi^om ^ a 

D. 

/ V- r v 

W v CL>r 
\ J 1 v*-* / 



(ai s> r 3 LH XI R'^ 2^yy ^g^2S ^'XL ^S2! £JXK 5|E^^^L xl^ E^ U|x|^2j 0K3I 
hi?\, LISS7L AlOrbiPL «S E^ Hlxl^SJ tffi^L »Sh E^ bl*l&2| ^riiy^L fl& E^ U|x| 
AIMS^l^L XI ^ E^ Blxl^y iT^APl, xlS E^ b|xl^2J X\& E^ 
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Bia&si 8raAi?esy?i ?^^^?n ueuhs, if lhxi r' 4 ^ »s xm?\= nm s a 21 21 

IS U| « S2T Allows PL *l» <E= bl*&2| SJW *IS ES H|*|»2| ^± 

S?l. AS S£ Uia&2| OUTIPIg LJERHIl. n£ l LHAI 3 § §4=0111, ng 0 LHAI 2?J g 

g2|°J §4=0101, m (n+m)?h°l 012© QE^Q) 

££*f. 11*HHI 7|Xfl*J- SOUTH' £AKHI S10U1, SW*I If S/JEIS H|i-2.5-(2^S»£ 

^)&1£S?I^ St&flat 5^1 SF*^ 62£ IAIEIS ^2 *T» sH v «j»2| 01^0)1 4= 



(ai g # r 5 LH ^| 2|Z| Mis! §JXK STS2! SXK 5lE§£7l, MS c£^ Hlxl^EU OKI! 
HL UIS^L AlOUnJI, MS E^ HIMS3 BB^I- MS SE£ HIMS3 BMW^L MS E= HIS 
S3 AISStrB?!, MS E= HIMS3 Sf^AIUI, MS E^ HIM S3 gtW &aK^?L MS 
HIMS3 B4« ^±S7L xlSh E£ HIM S3 OhWl^L MS E£ dlxlHhBJ DhS^AI^L MS E = 

HIMS3 BffiAIJSSWI Ezr 5>hM^*!7li UEHHH, R' 1 LHAI jf 5 0l 3fe xlE^lz/4^| § S 

33 ^?hs st ssij $ sisoi, L2= ms e^ hims3 gJBS!!?!, MS E= HIMS3 U?iiy&' 

7L M» E= HIMS3 AlfiSSTBE?!, MS E= HIMS3 21^3 Bfi^-Wl, MS £Efe HIM 

S3] 27h3 g*m M±S?L MS E= HIM S3 0HM9!?IM UEH.HH, IS 0 E= 1 5 SHJ2I §4^ 
0101, sS!K2§ oHJ3 g^OIH, MS (s+1)^2| OISS UEhtfD) 

^g^j £l(HIAi^E1 M^, 2AI- §g &F^0I ^AiCH^ 

SE, ^gBJ 7|5^(HI ?|L>j|A1^Ei g^, SA^^S, 2^0! RAICHS ^UIEIE^ V $ SJQ. 

4rS2J ^IS^Ofl ?ICHIAi^E1 g^, §5 ^01 RAICHS ^?dl5LI£^ V ^ 

s ^SCHI CLfg ^71 371^ ^AKH! SiOiAL S^HI- Oil g^lh AhOIQll 

S m5 01^21 S7| ^ 371^ iAFCHI 210) A) , °?| ^#^J ^0)5E -1-01 

1 (^i i, R* LHAI Ffs ^ ^g^^^ S», flE^tf^L MS E^ blMS^J OhOl 

AlOfeUL MS £E= HIMS^I MS E^ UIMS9 ^I^^L MS HIM 

S^J AIM^^l^L MS- HIMS^J ^A|7L MS E^ HIMS^J &m^i^L MS E^ 

HIMS^J ^^S^L MS HIMS^J 01-Wl^L MS E^ tilMS^J OHj^AI?!, MS E^ 

UIMS^J S^AI?^My^L 5£ir ^a^;| f UBLHU. R* LH AI pf 31 f 5 S2J2J 5»S S« S 
^^oj ^Al §EH> 

DISK £ ^SSJ EL ^»Qil CH*HA| tf g*h2WST. 3 ^ CHI 01=^ 2JSO0 CHoHAI ^S^h 

2] ^i^M SfORH^I £loH Ai M*J S 2^1 TiStt U|i-2,5-(2-ffl|»5B )u|E^^I^ 

mm EL Mg^H^^I, Oim S2!l ^ EL ^»fi ^# ^ SJgt ^3 

ol-Ol H ^gCH| OI^KD. ^71 tj|^-2,5-(2-^Afi^)ulE^?l^ s^ii ^§tl E^4^ 

^ sL^m ms^i&ii st>^ ora t^e, uo^i sf^M i~ ^bio^ 

□i ^^21- AFgoF^€ S^CHL ^ol ^SM ^ EL ±X[M 21 4= 

Ssi rf a*f& 1 b saw oiil^S e, s?i sra xng£h ms 

U^l g^Wi ^51 151 ^ ^71 EL ±AH 21 4= ^2trh01 S &S(HI 

oissia. 

g ^SCHI [L>E EL ^AFOil AI-SEI^ dl^-2,5-(2-?S»5S )olES?lfc thtMS i^^l 1^ SAIEI 

^ ^il ^ t^lOIQ. ^ IDilAi R' LHAI ffs ^ ^± ^^^F^Ml^r 

«fl7L MS E^ UIMS2I 0mib:7l, LIMS7I, AIO^L MS E^ UIMS3 BB^L MS Ezr HI 
MS3 S^y^l, MS EJf UIMS2J MS E~ HIMS^I ^APL MS E^ HIM S3 

&»4i7L MS E^ HIM S3 ^±S^I, MS E^ UIM&2J OJSrB^L MS E^ HI 

MS3 0H^AI?L MS 5z HIM S3 S^AI^Sy?! E^ ?^^^'7IM UEKHH, NH, 0 E^ 
Si UBtfD. 

s CQ^ S7I EL ^A^CHI Arg&l^ 0|-°] t^M, DO^" S ^tf^ MBIO^ 
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E! = 2>2im}*\ 2, 3S 4£ JEAI3£ ^21 ?f£ »iJSOIQ. t\*m 2, 3, 4CHI AH . Ar LHAI 




4£7I, E~ x|& E^ HI«S2| «i« ^±»7lt UEFBQ. 
S erg O0 [QS °7| EL ±»M AhgEI^ ^£ 2^ ^! XH£= SW*! 5 S 6££ IAIEI = ?5i ?> 
= SSBOia. iW3 5 S 6DS aoi/d, R 3 LHXI fTs «± SXLtTSa S*L *IE 

Bfl3l, 

X|£h°J . _ 

Hl»e£| BB7L »» ^ M«&2I BTJBH^L »& E£ Ulx|»HJ AIBSBB7L MS E^ UIM&SJ 

*|& E^ U|»&2| »6J3 ^EK?L «S- e^ um&°| 0H17I1 UEK5D. 
L2^ as E= UISS2I BBS! 71, x|& E= UlxlE^j BWyf!!7L xlEh E^ HlxlS-21 AIBSBSS! 
71, E= H|xl&2j ZJ\2\ g**^ &£h£±7L xiS E^ HI » 521 27h°J B*« ^±EK7L MS E 
U|»»2| OFBB37IB UEUHDI, n£ 1 LH XI 32J g40|H, rn£ 0 LHXI 2£ iAIEIS g^OIDI, I? 
0 E= 12| g^OIH, s= t LHXJ 22j g^OO, (n+m)7h E^ (s*l)7£l OI£g UEhtfQ. 

ITS 3 £U^Ai = , £±. gi, MM, 1 4= E^ H1M&2I 0Kll±i:7l£ 

£A|EIH, X. K fc£ 44 SAL 011171, Oil 171, £SB?I, 0|£ = £E7L n-^171, 

s-^17L 01^171, t-¥!7l, n-2!17l, n-*1g7L n-^17L n-^171, 5lE^AI0til7L 1-olE^ 
AIWIB7L 2-51 ESAIMB7L 2-SIE*A|QI±*B7l, 1,2-QIWE*AI0!ia7l, t^-CISIESAIOIAiiSfi 
7|, 2,3-E!ulE^A|-t-¥17l, 1 ,2,3-MEIolESAI = Sg7l, BS£0llfi7l, 1-BSSMS7L 2-fiSSOil 
171, 2-BSSO|±*S7l, 1,2-PBSSWB7L 1,3-DB££0I£ = SB7I, 2,3-Gl££-t-^17l , 
1,2,3-MEIB££ = 5B7I, "SSWIB7I, 1-M3EIHIB7L 2-MSSNB7I, 2-SSE0l±^B7L 1,2- 
□ "5E0HS7L 1,3-P33S0I£^!7|, 2,3-P*£St-^17L 1 ,2,3-^ u^S = ^17| , S£E 
011171, 1-fl£EWB7l, 2-H2ECHI17I, 2-£2EOI£^17l, 1,2-P2£E0ill7l, 1,3-Pfi2E0i£ 
= £171, 2,3-C|flfiEt-¥B7|, 1,2,3-EE|fl£E = gB?L OKHkMB^L 1-0Kl|inMB?l, 2-OH3lit 
MB7L 2-0mibc0U^17L 1,2-CI0rai±MB7L h3-U0mib:0li = ^§7L 2,3-CI0mihct-*B^L 
K2,3-MEI0mik = SB?l. AIOFbcMB^l* l-AIOhicOIB?L 2-AIQ^WB7L 2-AI0hh:0l^*B7L 1,2- 
E|A|0^CHI17L 1,3-aAI0fr0l± = SB7L 2,3-UAI0fkt-^17L 1,2.3-MEIAI0&HSB?I, UMS 
MB^L 1-UMSMB^L 2-UM3WB7L 1,2-DLIMSOflB^I, 1,3-CIUMSOIi 

= S§7L 2,3-PL|E^t-¥17L 1 ,2,3-ME|LIMg = SB?L Iiy^L 1-UEl^L 1-°^ 
2-e^Mi^L 9-2|Eg^| # 1-iyM17L 2-ffliyMl^L 3-uiiyES7L 4-IHJyM17L 9-iyMi 
71, l-UEEfAfly^l, 2-LI-EEWiy 7L 4-^EIBBy^L 2-iUay^l, 4-ul 

aH^L 2-UIHWB7L 3-UIHytt?L 4-UIBMB7L P-t-BW-3-B7L p-t-aOU-2-S 

7\, ai-t-Ei!y-4-^7L B-t-Iiy-3-^7L m-t-iy-2-^7|, 0-MS7L m-Sl^L P-117L P-t-^lffliy 
P-(2-jHiyE^§)By7t, 3-mm-2-UEm?\ f 4-Q1I1-1-L^17L 4-EHIl-1-eiMS7l, 4"-IHIlbj|Jtil 
y^7L 4"-t-^l-p-t-IHiy-4-g7L 2-KIM17L 3-EI117I, ElEWy^L 2-lTIEIQiy 3-IEIEiay 
J\, 4-K|E|Ciy7L 2-2ISS7L 3-°!BS7L 4-°!SI7L 5-°ill7L 6-2)^171, 1-01^ 
2!117L 3-01 ^21 11 7L 4-0l^oill7|, 5-01 11 71, 6-0l^°!117L 7-0l^°!!!7L 2-^1 
71, 3-^171, 2-^1^^ EH 7L 3-^j^^EH7L 4-^J5^EH7j, 5-^5^EH7L 6-B!i?Ehy7L 7- 
£!2^EH7L 1-0K??i^Eiy7L 3-Ol^^i^EPd 7L 4-0l±2!3?aty 7L 5-Ol^^i^Efy 7L 6- 
□l^^5^EH7l, 7-OI±2«i^Efy7L 2-^1 Ml 71, 3-?[^!7l, 4-?!Ml7L 5-?i^S7L 6-?lfel 
71, 7-?|!!7|, 8-^11171, l-OI4:?ill7|, 3-0li?l^l7L 4-0|^?lll7L 5-0l^?lll7|, 6-01 
^^IM17I, 7-0li?lfcB7l # 8-01^^1^171, 2-?I^AFEiy7L 5-?mMEiy7L 6-?mMEiy7L 
2HS17L 2-7^Hf£!7|, 3-7^b^l7l, 4-?f2HE|7L 1-Eiiy^EIEiy7L 2-jayMEICiy^L 

3-5iiyMEiuy7L 4-niyMEiciy7L 6-siiyMEiay7L ?-5iiyMEiay7L 8-niiyMEiay7i, 9-iy 
MEiay7L io-stiy^Eiay7L i-oeEiciy7i, 2-oeEiay7L 3-o^Eiay7i, 4-oeEiuy7L 

9- 0h3EICiy7L 1,7-HjyM#^!-2-17L 1 ,7-3HiyMSg!-3-B7l , 1 ,7-EliyMM^-4-^7L U7-Itiiy^l 
bi-5-171, !,7-Hy§I?!-6-g;[, 1,7-3BiyMSg!-8-B7L 1,7-KiyMSg!-9-B7L 1,7-Jriiy^l§!- 

10- 171, L8-Si]y^l£!-2-!7l, 1 ,8-iyME&-3-17l , 1 ,8-HI yM iS'-4-B 71 , 1 ,8-3HltmSS!-5-lJ 
7L U8-HiyMBS-6-g?L 1 ,8-IHiy^l^-7-17l , l,8-HyMBg-9-B7L 1,8-ffliy^BS!-10-g7L 
1,9-IiyEp^i-2-l7L 1,9-iy^l^-3-17L 1 ,9-3HiyMBS!-4-g7L 1 ,9-IHiy^P^-5-17l , 1,9- 
nj|y-EgEi-6-^7L 1,9-IHiy^l^-7-17l, 1 ,9-iy^l^i-8-17l, 1 ,9-iHiyMBS!-10-B7L 1,10-1 
L-hMl^j -2-IJ7L IJ0-iHiyMM&-3-17L 1 , 10-HyMlsi -4-B71 , 1 , 10-MyMBS!-5-g7l , 2,9-iHiy 
MBS-1-B7L 2.9-HyMBe-3-B7L 2,9-SiiyMlg|-4-17i , 2,9-aiyMge!-5-B7l , 2^9-rtySS 
BI-6-17L 2,9-IHiymM^-7-17L 2 i 9-BiyESS!-8-B7l , 2, 9-IHiy ^1^-10-171 , 2,8-itjiy^lg!- 
1-B7L 2,8-IHiy^S^-3-17l, 2,8-HiyMB§!-4-S?l , 2, 8-ByM 1^-5-^71, 2,8-51^^^^-6-^ 
71 2 8-ai L ^S^i-7-17!. 2, 8-ifiiyM 1^-9-1 71, 2, 8-iy^P£HQ-!7l , 2,7-JHiy^BS!-1-B^I > 
2,7-HyMSa-3-B7l, 2,7-HiyMSS-4-S7l, 2,7-filiyMia-5-S7L 2,7-ir1iyMi§i-6-17l, 2,7- 
ffll ^1-8-17), 2,7-ffliy^l£!-9-IJ7L 2, 7-IHiy^l^-10-17L 1-lLWy7L 2-HLWiy 7[ , 1- 
iHlbiE10hX|y7l, 2-BicEIOJ7ay7L 3-HkEI0Wy7L 4-BicEI0Wy?L 1-ffll^MCiy7L 2-B^MP 
y7l, 3-B^AfCiy7L 4-ffl|^MEiy7L 2-^AH17l, 4-^AH17l, 5-^AH17l, 2-^AhP0h3i 
71, 5-^MLI0H!7L 3-*a»y?L 2-EICHiy7L 3-EI«y?L 2-QitlEII-l-17l , 2-W 1 ulB -3-g 
71, 2-WI1EI1-4-17I, 2-IH11KI1-5-S7I, 3-ffilla!l-1-17l , 3-KII!all-2-g7l . 3-lHIBulB-4-g 
71, 3-MBU1B-5-B7L 2-t-^lKll^-17l, 3-(2-By = £S)EII-1-S31, 2-011 1-1 -2! 11 71 , 4-M 
l-l-yi!7l, 2-Dil-3-°J117L 4-EHi!-3-°!!!7l, 2-1-^11-^1171, 4-t-^l 1-°' 1171 , 2- 
t-^13-yi!7l, 4-t-^13-°"1171 §114 SIQ. 

xl£h E^ blxj^°J 117|^A1^ Oil 171, 0ill7l, E^17|, 0I££ = !7I, n-^17L s-^171. 01^ 
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*B?L t-^171, n-31171, n-*]£7|, n-ai^L n-^171, olE§AlQill7l, 1-6IESAKHIB7I, 2-SI 
E§AKHI17I, 2-S|E§AI0|4#S7l, 1 ,2-CISIESAI0IIS7l , 1 ,3-Pu|E^AIOI;£-gI!7l , 2,3-Llo|E 
HA|-t-^S7l, 1,2,3-gEI«E«AI = gB7L BggMB?L 1-BSSMB7L 2-|^^0il^7l 2-f|| 
01^1171, 1,2-DtggQII!7l, l,3-CllggOI± = gB7l, 2,3-Digg-t-^17l , 1,2,3-gEIMgg 
= gB?l, SSaMi7L 2-«gS(HliJ7l, 2-*gSOI±^B7i , 1,2-a£gaWB7L 

1,3-CI£gaOI± = gS7L 2,3-PMgHt-^17l, 1 ,2,3-gEI£gSEg§7l , flSEDIB?!, 1-fi2E 
MB 71, 2-H2ECHI17I, 2-fi2EOI4^S7l, 1,2-P££ED)il7l, 1,3-Ufl£EOI±iigfi7L 2 ,3-P 
fi2Et-*B7L l,2,3-gElflSE = gB7L OKJIitMH^I, 1-0HJIMHIB7L 2-OWI in MB7L 2-OHDIbc 
0|£^B?l, 1,2-POK3lh:0lll7l, 1,3-P0K]|h:0l£EgB7l, 2,3-P0Kllh:t-^I!7L 1,2,3-MEIOKllit 
= SB7L AIQFkM«?l, 1-A|0^(H!B7I, 2-AI0HlMB7L 2-A|OHeO|±¥B7L 1,2-CI AIOHrOflI!7l, 
1,3-PAIO^OI±EgII7l, 2,3-PA|0^t-^17l, 1,2,3-gEIAIOfa = gfi7l, UM3WB7I, 1-Upg 
WB7I, 2-L|ggM!7l, 2-L|ggOI£«l?L 1,2-PL|gg(HIIJ7l, 1,3-CILIEgOI±Hgfi7l, 2, 3-D 
L|ggt-^!7|, 1,2,3-M£IL|gg = gS7l Hit H 4 SJP. 

»» E= HIXI&2I g*iy7|gAI = UIH7L 8TB ?L 1-*E0H7I, 2-*E0H3L 1,3-^P 

oiiy7i, i-miBHiy^i, ±eib?l 2,2-paiybiy7i, i,2-paiytiiy7i, i-misirB7L u-ciDnasrB 

71, 2-MB8rB3L l-BiySTB?!, 2-MWBB7L 3-BiySri7l, 3,3-PBiy S>1!7I , 1 ,2-PMl ST17I , 

i-iy-i-vEnu7L 3-aiy-i-^my7i §11* sip. 

XI ^ E^ H|flS°| AI§g8rH7|gA|£, AlggEgl'71, AIMg^B7|, AIBgS!B7l, Allg*!£7|, 
4-WIBA|gg*!!6!7| §114 SiCK 

*l» E= UI»Sh2| gffiA|?l = -OYIg £A|E|£ 7|g, Y1^gA1~ 011171, (HI17I, = gB7l- OI^Eg 
!'7|, n-^17L s-^17l, 0!4¥17L t-¥17l, n-2!17|, n-*!£7|, n-^17|, n-^B7l, olE^AI 
011171, 1-SIE5AIWB7I, 2-£IE^AICHI17l, 2-SIE«A|0|±*B7L 1 ,2-Pu|E§A|(Hia7L 1,3-CISI 
E5A|0|± = gB?L 2,3-QSIE«AI-t-*B7L 1,2,3-gE|*IE5A| = gg7l, «ggMB7l, 1-flSgM 
171, 2-#gg(Hll7l, 2-gggOI£^17|, 1 ,2-PlggQill7l > 1 ,3-CIBggOI^ = gfi7L 2,3-PS 
gg-t-^171, 1;2,3-gEIBgg = gB7L *gS0U17l, l-SgEWIB^L 2-*gE(HIS7L 2-*gEOI 
£^17|, 1,2-P^gE0||17l, 1,3-CmgaOI± = gfi7L 2,3-PMgSt-^17|, 1 ,2,3-gEI«gE±i 
gB7l, fi£EDU17l, 1-£2E(Hia7l, 2-S2EDH17I, 2-S£EOI±^17l , 1 ,2-PS2E(Hll7l , 
1,3-L|fi2EOI£ = gB7l, 2,3-D££Et-^17|, 1 ,2,3-gE|£2EEgB7| , OK3lirMH7L 1-OKllh: 
Oil B 71, 2-Omih:0lll7|, 2-OraikOI^^B^L 1,2-P0mih:01ll7l, 1,3-P0mih:0|:±*gIj7L 2,3-P 
OKHhit-^171, 1,2,3-g£|OK]|h: = £B7l, A| 0^0111171, 1-AI0l-klHIB7L 2-A|Ohh:01117l, 2-AIOth: 
01^171, 1,2-PAI 0^011171, 1 ,3-PAIOhkOI£EgB7l , 2, 3-D A|Ofct-¥B 71, 1 ,2,3-MEI AlOfc 
EgH7l, L|ggMB7L 1-L|ggDDS7L 2-L|ggOU17l, 2-L|ggO|£^17l , 1 ,2-PL|ggOU17| , 
l,3-DL|gg0l£*gI!7l, 2,3-DUMgt-^17L 1 ,2,3-gEIPMgEgs^l §114 SJD. 

*m e^ massi stm oigAife, ay?L i-u=b?l 2-uei^l i-ergB^i, 2-er 

/ 1-iy§i^L 2-ffliygl^L 3-iygl^L 4-iyMS7L i-u- 

EhAiiy^t, 2-PEEUiiy^L 9-uEPAiiy7L i-Eiay?i, 2-niaiy7i, 4-may^i, 2-HiHys7L 3-ui 
ly^'^L 4-yiaiyg^L p-t-iy-4-^^i, p-t-nny-3-B^L p-t-Hiy-2-^7L m-t-ffliy-4-^7L m-t- 

iy-3-^^L m-t-Hiy-2-B7L 0-BB3L P-BB^L P-t-*BHy7L P-(2-JayigB)My 

71, 3-Qill-2-UE17L 4-WI1-I-UE17L 4-[Hll-1-yM17L 4'-Qilldiniiy^7L 4"-t-^l-p-t-iHI 

y-4-^71 mmm 4 ^p. 

x|& E^ Uixl^SI gf*^ ^4;?!-7|gAl^, I-KI117L 2-EI1B7L HIEHiy^L 2-KIEI 

Py^L 3-E!EIPy?L 4-KIEIPy7L 1-2!BB^L 2-2ISB7L 3-SBB7L 5-2JBB7L 
6-e"^17L 7-°i^17L 1-0I^°1117L 2-0|^o]117l, 3-01^°!ia7L 4-OI^&M17L 5-OI^°J 
M17L 6-0l£°!M17l, 7-0l^eJ1^7L 2-^y7L 3-^B7L 2-^i^Ehy?h 3-S!£^Ehy 71, 4-^! 
^^Ehy7U 5-2!5^E^y7L 6-^Ji^B^7L 7-£!i£^Ehy 71, 1-OI^^I^^Efy 71 , 3-OU^i^Efy 
71, 4-0l££"£^Efe!7l, 5-01 ^2! Z^^EFy 71, i^E^y 71, 7-0|^a!i^E^ 71 , 2-^1^171, 

3-?lteB7L 4-?tM17l, 5-?IM17L 6-?lteB7L ?-?IM17L B-SSB^I, 1-0|^?IM17I, 3-01±?l 
^171, 4-OI^?IM17L 5-OI^?l^i'7L 6-0t^?lM17l, 7-01^^1^171, 8-OI^?I^B7L 2-^1^^ 
Ely 71, 5-?l^tfEiy?L 6-?l^4 h Eiy7L l-7^gtlH17L 2-5?FgdHi!7L 3-^gU«B7L 4-7^gU^ 
1171, 9-7^gdH17L i-iH!y-gEipy7i, 2-iyMEIPy7|, 3-iygEipy7i, 4-IHiygEIPy7l, 
6-iHiygEIPy7L 7-l^MEIPy71, 8-HiyMEICiy7L 9-SiygEIPy7L 10-HiygEICiy 71, 1-OS 
Eipy7l, 2-0BEIPy7L 3-0BEIpy7|, 4-0^EIPy7l, 9-0^EIPy7|, 1 ,7-iyMM^-2-g7L 

1.7- HiygSg!-3-B7L 1,7-iyE12!-4-S7L K7-BiyMSS!-5-S7L 1 , 7-Sfl y§l^-6-i 71 , 1,7- 

aiyMsa-8-g7L u?-iaiyMss-9-a7L i,7-niiyMM&-io-B7i, i,8-aiy-MM&-2-^7i, us-iniy 

Ml^-3-y7L 1,8-iyMSai-4-g7l, 1 ,8-HiyM!S!-5-B7l , 1 ,8-Hiygl9-6-S7l , 1,8-iBiygS 
g)-7-g7l, 1.8-HiyMSS!-9-g7l, 1 ,8-fiiiygSS-10-S7l , 1.9-iygBa-2-B7L 1 ,9-ii1iyg#&- 
3-B7I, 1,9-ffliyMlS-4-g7l, 1,9-HiyglS!-5-fi7L 1 , 9-11 ygig] -6-^ 71 , 1 ,9-pyglS!-7-B 
71, 1,9-iHiyMi£!-8-SJ7|, h9-aiyMB@-10-S7L 1 J 0-11 ygSS! -2-g7l , IJ0-iHiyMlg!-3-g 

7i, i jo-aiygiei-4-g^i, Kio-aiyMia-5-g7L 2,9-aiygB?j-i-g7i ( 2,9-iriiyges!-3-g 

71, 2,9-aiygi£!-4-g7l, 2,9-HyMga-5-B7L 2,9-Biyglg!-6-B7| , 2,9-HiygSS!-7-S7L 
2,9-ffliygl^-8-g7|, 2,9-aiygi3-IO-g7l, 2,8-aiygl2"-1-g7l, 2,8-ffliygS^!-3-g7l, 

2.8- aiygis-4-g7i, 2,8-aiygi£!-5-y7i, 2,8-aiygis-6-g7i, 2,8-aiygss-?-g7L 2,8- 

ai^MSSi-g-g^i, 2,8-aiygi£!-10-g7l, 2,7-aiyMlg!-1-S7L 2,7-aiygM^!-3-g7L 2,7-JHiy 
ge^-4-g7l, 2,7-iyMl^!-5-g7L 2,7-aiyMigi-6-g7l , 2,7-HiyMlS-8-S7L 2,7-BiygS 

si-9-s7L 2,7-aiygi£H0-y7i, i-nuxiy7i. 2-aiuAiy7L i-aiitEioroy7i, 2-BikEioray 

71, 3-ath:E[0Wy7l, 4-lkEI0Wltf7L 10-BlkEIOWiy7L l-BI^A[Py7L 2-BI^MDy 71, 3-BI^ 
MPy7l, 4-Bi^AfPy7L 10-BI^MPy7h 2-StMtB7|. 4-^^1171, 5-^A^17l, 2-^k\L\Q\m 
171, 5-^MP0H17L 3-5EWy7l, 2-EI0iiy7L 3-EI0iiy7L 2-tHi BHIS -1-S7L 2-ffllBall-3-g 
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71, 2-MBHIB-4-B7I. 2-0H1E1B-5-171, a-DOBIDB-t-B?!. 3-W Hill 6 -2^8 31. 3-MBIUB-4-B 
71, 3-M1EI1-5-17I, 2-t-*BHIB-4-S7L 3-(2-Hy = SB)IIIB-1-H7l, 2-MB -1-2! Ml 71. 4-W 
B-1-2I1B7I, 2-MS-3-e!SS7|, 4-MB-3-2SB7L 2-t-^l 1-2)1171, 4-t-^l 1-2itl7l, 2- 
t-¥B3-5JlB7|, 4-t-¥B3-2!SB7| iii^ 21Q. 

*l» E^ H|fl»2| 0>W!7I^A1^ S5S7I, l-HiyMS^L 2-ffliy(Hll7i , 1-Hiy 01 A = SB 71, 2_-Hiy 
0I±£SB7I, Hy-t-*B7L a -USHMB7I, 1-o -U=BWB7L 2-o -U=BMB7I, 1-a -UiBOl 
£ = SB7I, 2-a -U=10I± = £I!7I, p -U=BWB7L 1-p -UESMB7I, 2-p -U-1 011171, 
1-p -U=B0I±£SS7L 2-p -U=B0I± = SB7L 1-EISSMS7I, 2-(1-EIBS )0]IS7I, P-M12IH 
71. »-MBS!!S7l, o-CHll^l'71, P-BSS5SB7I, »-BSSS!!B7|, o-BSSe!S7l, P-SSHfflS^I, 
m-«£ES!!7l, 0-MSS52B7I, p-fi£EB!B7|, nKR2ES!I!7l, o-fi2ES!!S7|, p-oIE^AISH' 
71, »-«EBAie!!B7L o-SIEBAIB!B7l, P-0raike!B7l, n-0Kll!rS!!B7l, o-0miinSSB7L P-U1S 
S5B7I, m-L|ESS!13L o-L|E3aS7|, p-AI0>bL?!!S7|, m-AI0HxS!§!7|, o-A|0Mx2]IJ7|, 1-SIEB 
AI-2-HyO|-Ss53B7l, 1-BSS-2-BU 0I±=3B7I if i 4 2IQ. 

xlEh E^ Hlxl&EJ 0H^A17I = -0Z1£3 IAIEI2, Zl^SAj^, iy7l, 1-UE171, 2-PE17I, 
1-2*3871, 2-2.^171, 9-&3S7I, 1-ffliy3S7l, 2-fifly3!7L 4-iy3S7l, 9-HI 

ySB7l, 1-U=EWy7L 2-U=EWy7|, 9-U=EM«y7l, 1-meHW?L 2-EIEliy7l, 4-EIE0W3L 2- 
Hliyi71, 3-Hliyi7l, 4-H|lfliyS7L p-t-Hy-4-S7l, p-t-Hiy-3-171, p-t-iy -2-171, m-t-iHI 
y-4-B7|, m-t-iy-3-171, 0-1171, m-ii7[, p-1171, P-t-^liy7l, P-(2- 

Hiy = £B)Hiy7l, 3-MB-2-U=S7l, 4-MB-1-UEB7I, 4-Qfl l-1-yMi7l, 4'-tHlltl|itiiyi7l_, 
4' , -t-*S-P-t-ffliy-4-S7l, 2-EIS17I, 3-E1BS7I, El EOT y 71, 2-E|EIPy7L 3-E|EIPy7|, 4-nl 
El Qiy 71, 2-°] 11 71, 3-211171, 4-SJSB7I, 5-2! IB 71, 6-2! M! 71, 7-°! Ml 71, 1-0I£2!11 
71, 3-0U2!M!71, 4-0l±2!SB7L 5-01 42! Ml 71, 6-01 ±2! Ml 71, 7-01 4:°' Ml 71, 2-^171, 3- 
5B7I, 2-S!£*EW7l, 3-^^^E^y7l, 4-B!£?Ehy7l, 5-E!£^Ehy 71, 6-»!!£^£>y 71, 7^5? 
EH 71, 1-OI£?5£^Eh=!7|, 3-0|£»!2¥Eiy7L 4-Ol^^i^Efy 71 , 5-OI4^£^EH7l, 6-01 ±S! 
25EW7I, 7-0|±2!2?Eiy7L 2-?IM17L 3-SMI7I, 4-?|fcB7l, 5-?IM17l, 6-?IM17L 7-?l 
M17I, 8-?lfel7L 1-0|^?IM17L 3-OI±?lfeB7l, 4-0l£?IM!7l, 5-OI4?lfel7l, 6-QI49I&B 
71, 7-OI±?IMI7l, 8-01^^1^171, 2-?|*#Eiy7l. 5-?l*tfEiy7l, 6-?l^*tEiy7l, 
71, 2-7|-3dHi7|, 3-7|-3|ftSB7l, 4-7h3UH17l, 1-HiyMEIpy7l , 2-IHiy3EIPy7l , 3-iHiyS 

Eiay7i, 4-iyMEipy7i, 6-iHiyMEiay7i, 7-iyMEipy7i, 8-siiy3Eipy7i, 9-iyMEipy 
7i, io-iy^Eipy7i, i-oeEipy7i, 2-osEipy7i, 3-oeEipy7i, 4-oh3Eipy7i, 9-oseip 

y7l, 1,7-iyMl?!-2-!7l, 1 ,7-iy ^ e^j-3-171 , 1 , 7-1 y^ 1^1-4-171 , 1,7-ffliy3S£!-5-S 
71, 1,7-iy31£!-6-17l, t,7-Hiy3SS!-8-S7l, l,7-iy31Z!-9-!7|, 1 ,7-ffliy3S@-1 0-171, 

1.8- iy^l£j-2-17l, 1,8-I]yMl£!-3-IJ7|, 1,8-ffliyEgg!-4-^7|, 1 ,8-ItliyEMg!-5-^7|, 1,8- 
niiySBS-6-^71, 1,8-HiyEMS!-7-SJ7i, 1 ,8-iyMMg!-9-^7| , 1 ,8-511 yESSH 0-S7L 1,9-iriiy 
^M^. 1 -2-1 71, l,9-iyMl§!-3-^7l, 1 ,9-BiyMB2!-4-^7l , 1 ,9-HiyMSg!-5-B3L 1,9-JriiyME 
bi-6-171 , 1,9-iy^M^-7-17l , 1 ,9-iyEgBi-8-B7l , 1 ,9-BII yMSS!- 10-^71 , 
1,10-iy^l3-2-17|, 1, 1 0-1 1^1 -3-1 7!, 1, 1 0-1 y^ I?] -4-1 71, 1, 1 0-1 y^iS -5-1 71, 

2.9- fiHyMBgi-i-g7| # 2,9-IHiyMB^-3-17l , 2,9-iy^M^!-4-171 , 2,9-iyMB£!-5-!7L 2,9- 
iyMSg!-6-17L 2, 9-IiySB SI-7-B7I, 2,9-iy^l^-8-17l , 2,9-iy^P§.'-10-17L 2,8-iy 
^M^-1-171, 2,8-iy^lS-3-17|, 2,8-iy^M^-4-17|, 2, 8-1 y Mi §! -5-1 71 , 2^-1 y^l 
si-6-171, 2,8-aySBa-7-B?L 2,B-afc+SBe-9-B7l. 2,8-ayEBa-10-B3L 2,7-Hiy^B*!- 




l^MPy7L 3-HI^AhPy71, 4-ull^MPy7|, 2-^AH17l, 4-^ AH! 71, 5-^AH17l, 2-^AhP 
0\mW?\, 5-^MPO^S7l, 3-^ETOy7l, 2-EIQiiy7l, 3-EI0iiy7L 2-HBEIB-1-H7L 2-OHJiilf- 

3- 171, 2-QHSE1B-4-17I, 2-tHllEIB-5-17|, 3-Dfll EIB-1-171 , 3-DlllalB-2-B7L 3-WlliLlB- 

4- 171, 3-IH11EI1-5-17I, 2-t-^BEIB-4-B?l, 3-(2-iy )E1B-1-17| , 2-tHll-1-°'Ml7l, 
4-Qlll-l-yil7L 2-(W 1-3-2.1 1171, 4-0111-3-2! Ml 71 , 2-t-^l 1-°!MS71 , 4-t-^l 1-°!M17|, 
2-t -^13-211171, 4-t-^!3-2JM!7[ ill ^ SiQ. 

XI S E^ Hl*l»2| ^AI^ESy7|^ -C00Y2S SAIEIH, Y2SAi^, (HI17I, MB 71. ES17I, 014: 
Z^^7I, n-^171, s-^171, 01^^171, t-^171, n-^171, n-*!£7|, n-^171, n-^171, ulE 
^A|CHI17I, 1-SIEBAIWIB3I, 2-aE*AIMB3L 2-fflE*A|0|i*B7L K2-PaEBAIMB7L 1,3- 
P^IE^AI0I^=S17I, 2,3-P5lE^A|-t-^17L 1 ,2,3-ME|5lE^AI = SB7I , BSSM17I, 
SQ1I171, 2-BSS0IB7L 2-1^^01^^171, 1,2-PB££MS7I, 1,3-CIBSS0l^iSB7L 2,3- 
PMSS-t-^17L 1,2,3-EEIMS£^S171, MSSEHI171, 1-HSS01117L 2-^^2011171, 2-MS 
301^^171, 1,2-PM£S(HIIJ7I, 1 ,3-C|«SE0l^ = SB7l , 2,3-P «SEt-^B7l , K2,3-^EI^^ 
E = SB7|, fi£EM17|, 1-fi^E01117l, 2-R2E01I17I, 2-S^EOI^¥17L 1,2-PH£ED1I1 
71, 1,3-PR2E0t^~£I!7l, 2,3-Pfi^Et-^S7L 1 ,2,3-^EIS^E^Sl 71 , OI-DI hcQil ^_7L 1-0f 
□lbcMB7L 2-0raikMB7l, 2-0mib:0l±^17l , 1 ,2-POmiin(H117l , 1 ,3-P0[0 1 ^01^^71 , 
2,3-POmibit-^17|, l,2,3-Eaoraih: = gB7L AI0UtMB7|, 1-A10HxQill7L 2-AIOhb:01117l, 2- 
A|0fbi0K^17L 1, 2-P A| 0WHB7L 1 ,3-PA|0^OI^ES17| , 2,3-P A|0fct-^17l 1 2 ,3-|El 
AI0^ = SB7L LIESMB7L 1-UMS01117I, 2-UESMB7L 2-L|ES0li*B7L 1,2-PUMS(HI 
171, 1,3-PL|gS0I^Egl7L 2,3-PUMSt-^171, 1 ,2 # 3-EE|LIMSiigS7l 1114 SiP. 

££- blxl^SJ 0H2!7I£A1^ XI ^ E^ blxIEh^J ^3!, y^EF^i, ly^&i, P=l h 

^"ei?!!, Hiaiy, t-aiy ^bj s ^ p&^i l^^^, Et? xi£i_E^ hixi^sj i\ 

^Bfi, ull, EI2S, OIOIQH, EIEU, OI^EIOH, OI^AH, ElEIS, ilIE^i, ulEIDiy, 

ElEIQ^i ^E^, Eiy^^, oi^^'i^^, Iffi^AhE!, ° l MEIE.', 2!!, 01^2)1, 1H-2iQt, tI 
Mgj f Ol^^ll^i, =l h E^, P = 1E12>, ?l^^ k §!, ?1U1^, EE11EI2.', 7^bH, P 
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!Bi, HiySElE!, OBEIS, IH1EI0IE!, HiySIS, HUE!, EilbiEIOh^! , ffil^AFE! 121 Stfs 

e= «r atma 44 saw 2?h flay 27^ 711 1 4= ao. 

37f2| *l» E= eSh£±7ISA|= xlSh E= b|xl£2J SSS, U=BB! : 01 ^p£< I 

yg?!^ u=ek?, met", diiy, t-ny §y stp^ &*\^± s *t qe^ &5K*±2i ^ si ah 

3»| H2ltf »E| 711 s ^ au. 

37« xl & E^ HI*I»2| ^±»7ISAI= XI & E= Hl»&2| 3hSHH, Ell, El 22!, 53, 

□IDIUS, ElEfg, 0l±EI0«, OI^Ml, HI SIS. ill EI-3 , EIEIDIS, EIEIQS, fE|g, 
0I4?!!£53, Hl^AFE', 21839, 2!1, 0I±2!1, 1H-°!QH, ?lfeg!, 0I£?IM3, il-EK!, 



*± 3?H H2ltt 37F2J 711 § 4 aU. 

x| & E= HIM&2I <g%}&?\ZM= tm E= b|xl?hSJ MS, M&, n-¥B, 2-0081 = S3, 

n-nnEi-^ 2-M!^&, 2,2-CIMi! = Se, n-*j#, 2-0HB-n-;»&, 3-DII 1 -n-3 &, 2,2-LiM!^&, 2,3- 

□ WH^S 12j 1^2] ^ S»fi 27H SI 21*!" 27h°J 711 1 4 21U. 

x| ^ E= Blx|*h2J &3Hy0!7l£AI= x| ^ E= Blxl?h2j DiH2], HSU?!!, 1-^S!, 2-^0!, 1,3-^Eh 

□ a §2J W32] 44: g»l 27H Hl^lti- 27H 711 1 4 2iU. 

x|& E£ dlxl?h2| AIBSBfiS!7EA|£, xl£h E£ B|x|&2J AllS^se, AlgS^B, AIMS?!! 
Eh, AllStq# 12] Alfi3»&2| ^± swg 27W l]\2\*l 27^ 711 1 4 aU. 

Oil U7I- 711 Sffe xl57|SA1£ W32 8IE«|7I, xlSh E£ H|«S»2| 0h0|h:7l, U 

SS7I, A|0hh:7L E£ HISS2J SB 7 1, xlS E£ blfl»2| S^)y7L »S E= BIXI&2J All 

e= ui*i»2i smAi7i, as- e^ diassj *g*m &a*£7i, as e= diassj 

*}*m ^£K7|, xl ^ E£ d|»S2J o^S7L x|& E= d|x|&2| 0H^A|7L x|£h E= HlxlE^ 
^AI?hSMy7L E^ ?^?| SI 1 4 SiQ. 

»S 271- 7|S| MISAi^ EliSE|-[Hia??7L aiE^ll^l^L *UHMI!e!!7l , Lilly M&^^'-Clg 

7L CliyOU^-3,3 , -CI^7L CIBiy =S5-4,4'-aH7L 1 ,3-^ BLI Oil y -1,4-^71 §11^ SiD. 

sa| ^11 ^^£SA1^, S^pDIh, UiiaB, B|^?^, ?hEg, ^1, 3^S, 7EL 

§ # ^ Tjao^, oie, shEh / DUiLII^, 1EIM3, LI2M, ^Elg, igl-g, ^^1, E^s, S 

1, ElEhs, °EFe, §^S!> AIS3h, BFLFS, 0h9 §t I ^ 2!EK 

01 oKHl , B WSCHI CU-M S7I EL ^Xh(HlA1 A^gdfe IS £AIEI= Wll 12iAiy, 

^ IS £Altl^ SWBS Oil MIS ttSEIS 5? OhLID. 

7 

MO 
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OISHHL £ CCJ-B EL ±XHHIA1 Mgt^ 2S SAIEI^ t^l^J (flit »*t 
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3£g JLAIEIS thills Oil WIS ttSEI^ 21= OHJQ. 
4F^A' -as 
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3 4S SA|EI£ fflttfig Oil OUS £>2EI = 2= OHJCh 



OISKHI, B ^§011 [&€ £71 EL iWMAI AlgB^ If*}*! SAIEI^ S^M°J Wig 1J!AI^. 
±! 5S SAIEIS f^s^ Oil WIS #B£I = 2^ OILIQK 



Vc ~S 
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^^4' 39 



mm. & arson s?i el ^whiai ajs*^ swq 6£S sai£i= sttrssi wii isixish st 

*f*! 6°g SA|£|= atJ-M^ oil OAS *JSEI = 5= OHJQ. 
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£ ^gCHI [&S S7I EL AhOI CHI £71 IS E= 2g 0|£ 723, 

3 W3A|fe Olo« LOAIl 1 4* SACK 

(1) ST»S. (E 1 §ZE) 

(2) 2>^, 4^£#, ^hI, (E 2 

(3) gf^, 2W g= (E 3 »£) 

(4) gf^, gg BfS*. (E 4 &£) 

13 SAIEI^ ZmmZ 2 LH XI 6^3 £AIEI = ITS ^iJ-oKfl £f7|£l S7I EL 4 

XKHIAIBJ i^^Oil AI-S9Q. 01 UU, IS £A|EI = SteJSWI »E, ^ k 

& HS, S» ^£ XH3g tffll SfelNS 2E 7feSK>. 

£ SSOil CGS S7I EL ±XKH1AI AfgEI^ XH3^ Sfl ttSEIXI #2" ^£ XH 

33AI MSHU SKKBOIS OULi^ ste^OIEFE AfgW 4= SID. MIB M01, m?l 45 LH 

XI 5023 £A|EI = dli(Cll(p-Sil)0raik3ayMJ-AIBS*!!tf [45], N, N " -Q| M y -N, N 1 -H I ^ C 3— CHI H 
Itliy)-1J-tiliHiy-4,4 , -L|0h°i [46], N / N-Cliy-N-N-b!|^(1-UEy)-(iJ , -yiiy)-4 / 4 , -P01-°l [47] 
S °' StfB 17 LHAI 302J LIOhEJ. ^ElOhSJ, EJIMEhOhHS K r^Eh H^IS ([48] LHXI [50]) 



O [ - J q 



O 0 



3 fA' 4f 
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Or X? 

crxxcrx? 




M*t±! 50 



6 



6 



AhgflU Sft«OI3 CHtLi^ S» 4^ XHSES Afg^ 4= SAD. MM SOI, 
51 LHAI 54£ £A|Ei = 2-(4-ti|JBH H)-5-(4-t-*SHltf H,3,4-*AKJO» [51], HI±{2-(4-t-*BH 
a)-1,3,4-^AIC|0l-fi>-iHaiHS! [52] §2| ^AHllOhM SExil, MElOfg SEfll ([53], [54] §)S g 
4= SiCK J£, MJ-fl 31 LHX| 442] ^£ sTxilE 37} ^3 XflgSAI A^fe 501 ^SolO. 

5/ 



+ M-M ^ t+-N ,^ 
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l-O-O-OO 

°7| EL 4XF2J g»g gg| §g 4^3#CHI ?BSfe <^VW 3SSh= 4.5 eV0|#2| ^ 

fll^l Sfe 501 S2F*10ID. s ^goi| [[f^ °7I el^AKHI Ah©EI = gf= XHS2J 7i-ilWiSAI = 
o|= ^g(ITO), tfSF?** (NESA), 2, = , H -^, ^?£l sOI 2iQ. 

££, S^££A1 = 2 Ah 4£S B-SfiOfl 2 AH fiH^S £|£H A) , S ?>^fiQ 

S XH£7F bH^^a. €^ XH£= ^Si tlgEIAI SWIS*, :?HS|HS= °!6. ^DIh, DPL1 
DQL11£-2!M £^2, OHlLI^-^Ole t!2, i^Dls-ZIM tJ2, gf^DIS-^aS-aB 
tfg SI AFB1T 4= 2iD. 

£ ^SCHI WE £71 EL £»2| Zf#2| §SSI t^SEIAI Sr^Q. SEH SA|£! 2§ g*T 

a, £5! 312 sCHl 2J£J- ^2 SB! 3 AFSS" 4 S 1T32I £7! EL 4A1CHI A[mt[~ £ k 7| 3 

13 5AIEI = tF^llh SW*! 2 LHAI 623 £AIEI = ITS' XHS1 5£JtKfl *J-£oh^ £71 ajsj' 

#^ sb gsra, ^ai^ sstskmbe g) e^ mm ^2! §^21 gAig, ±5 ?H^sg, hi- 

i SMg g2| E5gO)| 2J^ gAIS gfg£S ^SIT 4* S!D. 
s eg 01 [[fe £71 EL ±X12J 2| £7I#21 St ««| Xil^EIAI SWISh °'u^o^ oj cjjj,^ u 

° gfog s §§oj g^Q| ^ah-^| bi-[HS ^JH£9 ^~ 2! 71- SSfOI HfioHAI ftgOl 

LW3QK itt-EiM * ^ £7I#21 ^ ^)HI^ 1 LHAI 4^ nrnOUAl 1 Hh^mO-. 

<^A101I> 

Oim, B ^goj ^AIOIIOII m\k\ ggmjSAISh B ejgoj ^AIM g2*W 3£ *h S ^Sg OI^SJ 

tm*A IS SAIEI^ ^MUK tF^^I 2 LHAI SAIEI^ ^"IT XH££I^J Sl^SS ^SWI AFStJ" 

Ml (fijAIOI I LHAI 29), iW6| IS SAIEI^ WIS tfe^ 2 LHAI 6£S SAIEI^ 5 
tmiK £!AF 4s XH£S OI^CHAI^ ^ M£t} MK^AIMI 30 LHAI 34), ff*^' 1 

£ SAIEI^ tmmill, 2 LHAI 6£S iAIEl^ ^ M^9\2i 4^ XHSS 01^ 

DiAl^ ^ t^SfS ^S#(HI M£tl WK^AIOll 35 LHAI 39)1 UEFtfCK H|^-2 / 5-(2-S!A^g)eiES 
th^l? Chem. Commun. 1551(1971)011 CQEI-Ai ^g^fSQ. 

(fiAIOI 1) 

4 AIN 1 Oil [[» EL -fcWSI S3 E 10B UEKH21CK S ^ Al Oil CHI WE Z7\ EL ^Afe ^ 
71 71 B (1), SEI 715 (l)^Oil ^ (2) S §^ (6)2K 2^ (2)21 (6)AhOICHI §Ai^! W 
S# (4)S OI^CHSCK 

OloK Aim 10)1 ^ ^71 ^ EL X1|3[ -AlOil CH*I Al tfSW3aa. S^l 715 (1)^011 
I TOM ^IHEiatHI 2J^H AIM Ait^OI 20 fi /?OI EIE^ X||*rmot 2^ (2)S 5^Q. □ ?IOil ^ 

m (4)SA1 (7)2F thtH (17)1 l:1C£| S^HIS SS^H31 Xil^ 50 nm 

OIO) A1, l^(6)£SAi DPL1^-§ 3§ S*rHWI HJtH 200 nraS^E, S7I EL ^A^M »|5f 

mSQ. 01 °7| EL ^AhBJ °^(2)2h g^(6) AhOICHI ^j^ 3^1 5 V °!7^hSQiU 40 cd/m^ 

(filAIOD 2) 

(4)SA), gg| (10)21 ±^1 (24)1 l:10SJ SlfblS g§^hCH ef^fi 50 nm Sgy 

5 0121^, ^'AIQll 121 g°2h 5^1 t"^^ ^71 EL ^AfM Xil^FSQ. 01 S7I EL 4:Af2J 
ot^ (2)21 (6) AlOltHI 2^1 5 V °j7^QLL 60 cd/m'21 ™™ 21 4 

(tf Aim 3) 

(4)£A1, tfif (13)11)- t^l (26)1 1:102J SlfHIS SS^mhOI ^|°ll 50 nm 

5 0121^, £A|0tl 12J 3°21 *m01 S7I EL 4rAH fll^^Q. 01 £71 EL ^Ah2J 

2^ (2)2h (6) AhOICHI 92-1 5 V °"7^IHU, 50 cd/m>2| ^1 21 4 SiSQ. 

(61 AIM 4) 

(4)SAi, tmm (13)111- i^l (24)1 1:1021 g^HI^ g§sftra « v °ll 50 nrn 

5 0121^, 12J g°21 ^H^hOi £71 EL XII ^^LK 01 °7| EL ^Af2j 

2^ (2)2f (6) A10IEHI ^'^ 3^1 5 V 2J7^D)LL 40 cd/m } 2i *^ ^§"1 21 4 SISQ. 

(gAIM 5) 
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^ V S# (4)SAL tmm (13)» tmm (28)1 1:1Q2j S If HIS S§*tmOt HSftf tt*S« 50 nSg^ 

2 oias, ^aiwi isu §sj*j. tsmoi £7i el ^ah asreraa. oi £7i el ^t;^ 

(2)2h (6) A10IM 3js £iojg 5 v oi^^ QLL 6 0 cd/m>2j ™™ W&m 21 ^ 212CK 
(SAIOO 6) 

SSS (4)SAI, tmW (\3)2t tmB (31)1 1M02I ggfHIS "SgSfSKH ^ v l 50 nm 

5 0|2I = , gAIM 12] 2?2h S^t]- 2^1 tB^hCM £71 EL ±»t fll^SQ. 01 £71 EL £Ah2| 

3^ (2)21- g^S (6) AtOlM 22T1 5 V £!7te!QLL 60 cd/rn'2] 3*? em 21 ^ HStQ. 

(^AIOII 7) 

ITS* (4)£Ai, »tfs (13)21- »t>S (33)1 1:1021 S^HIS 5§*f«KM *J5}*f a^g 50 nm 
5 0121^, 2AIM 12J g°£f gay tSmCS £71 EL 4 AH fll^SCh 01 £71 EL £7*2] 

(2)21- (6) AHDIM =IS agfS 5 V 2J7h*«QU, 40 cd/m>2] v&s 21 4> 

(dlAIOD 8) 

BBS (4)SA|, tmm (13)2* tmm (40)1 1:102J SgHIS 5§*f^D| Xll^ ^l 50 nm 

21 OIB£, £A|D|| 12J g°2|- SS?! tSoKfl £71 EL ^AH 01 £71 EL £A*2| 

2?^ (2)21- §^ (6) AtOIOt S8W 5 V 2!7fSiQLL 60 cd/m*2J g S g ^ 

(3AI0I 9) 

£AI(HI 9011 Shy £71 EL £A|-2J £T9 £A|(N1 (E 1 S£)tHI mi £71 EL ±»2| 93 ^£21- 

gimCK OluL flAIN 9011 BVt £71 ^ EL£Xh2] trAIM atlM £So«CK £B| 712 

(1)#W ITOS THEISM 2|fl| AIM Xi*K)l 20 n /?OI EIE^ ^1 H^WH, ^ (2)£ SI-SQ. H 
SIM (7)21- »tte (25)°! SSFHI 1:102] SftMg g 0 -*!! Afgt]" £5 3§g01| 2] 

oil 40 nm°J W1W (4)1 SSohaCK 0|O)A|, (6)2 SAi DH1L1G-S ttgg 2§ 5*TB! M 2j*H 
200 nm ««SHI, £71 EL ±X\m fll^thSCK 01 ^^1 EL ±I}?1 %^ (2)2h (6) AHDIOil 5|S 3 




(^AKM 10) 

(4)5AI, f^l (8)Hh (25)°J SlfHI 1:10°4 5^12| 1^551 Mgt^ 

3MBM ^JoH 40 nm°J g^Sl S^ti" 31 0|°_|^, ^Alffll 92| S^2f 5^1 t^ohffl ^71 EL 

^AH Bl^hSCK 01 Z?\ EL ^Af°l (2)2h (6) AW I Oil 5 V 2!?H3!QLL 50 

cd/m l °l ^^1 ^1 21 ^ xsa. 

(61 Aim 11) 

4'AIW 11M mE S7I EL ^»°J =?^M £ 201 UEHH21Q. S £ Al Ml 0)1 t[fE S7I EL iA^ 
^El 715 (D> -SBI 71S (1) ^M ^ (2) ffi (6), %^ (2)2F (6) Af-OIM ^AIS 

§S 4^30 (3), ^# (4) S! (5)£ OI^OI^D. 

Oluh ^ Aim] 1 1 0il %?\ EL ±Xm Xil^l ^AIM CHuHAi gSSh^Ch SEI 715 (1)^ 

M IT01 ^fflEIHCHI S}M AIM T^t^OI 20 fi /?OI ELIE^ ^1 M^t[H, %^ (^S ^hSQ^ n_?ir" 

y)-1,3,4-^AHI|OH [51]1 g^fS^S 20 nm ^^U^D. OlOiAl, (6)2MAi DH1L1I£-? 
5!S S^Oil 21tH 200 nm SgsKfl S7| EL 4Af! ^l^^CK 

□I S^l EL ±XW ^(2)2^ M^(6) AKJIM ^IW SSTl 10 V oi?J*haCHU 400 cd/m>2] s«&; ^1T1 
21 4^ SiSlClK 

(d!AIN 12) 

^# (4)SA|, t^l (ll)Hh tmm (19)1 1:10°4 ggHIS g^iOl M*Kt 2 0121^, ^AlCfll 

112J S°2^ i^l t«5h01 S71 EL ^AH Ml^hSD. 01 £71 EL ^AF2| (2)2F §^ 

(6) AFOIM S°, h l 10 V °!7^QiLL 5C0 cd/m^Si 5|ah ojg ^ Si^Q. 

(41 AIM 13) 

m^§r W3.M, tmm ( 12)21- t^i (22)1 mosi ssfuis s§^fqi M^ti 5 0121^, ^aiwi 

1121 S?2f g^tl ^^1 tS5K31 °7| EL ±X[W «I^^D. 01 S7I EL ^A^2] ^ (2)21- 
(6) M0 1 Oil i 0 v oj7^C-iLL 5Q] cd/m l 2J ™±» 21 4^ SiSiQ. 

(tiAIN 14) 

(4)SA1, fhtfl (M)2f ShtM (24)1 1:1021 SiftilS Sg^Kfl 2 0|2I^, ^'AIWI 

1121 3° 21 5^1 asra S71 EL ±Jim M^mjlU. 01 £71 EL °^ (2)2h 

(6) AI-OIM 2°il 10 V 2!7^QILL 4 CD cd/m»2J ^1 21 4= °iSCK 

(4! Aim 15) 

i^S (4)SA1, t^ v l (15)21- tmm (26)1 1:1021 SgHIS SS^H31 5! 0121^, 4'AIWI 

1121 g°2t i^l tS^FOl °7I EL ±X\m a^flSD. 01 £71 EL ±X\S] S= (2)2h §^ 

(6) AhOI Oil ^1^ 2^1 10 V °i7^QILL 5 ED cd/m^ ^1T1 21 4^ SiSQ. 
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(£AI0jj 16) 

ir&s (4)sai. mm osm »t» 1:1021 g^uis 3s*t*K)i wi^ 2 0121=, ajaiwi 

112| 2^21 §©tt 5*ffi mtO\ 871 EL ±A>i XII ^12D. 01 871 EL iA>2| (2)21 
(6) AhOIOfl S|g 2°/l 10 V ej^jSQLI, 560 cd/m'2| i?§H ^ SJStCf. 

(2 AIM 17) 

(4)£A|, flttff (10)11 t[£/l (28)1 1:102| SlfdlS 5S*ttK)l H5J# 2 0|2| = . gAIMI 
112| 3^21 1^*1- £SM t»S101 871 EL ±»g XU*^«a. 01 871 EL ±A12| (2)2[ 1^ 
(6) AFOItHl SIP 2£T1 10 V ej7h*SQU . 580 cd/m'2) »a» ^ oiojq 

(^AIOII 18) 

I?IfS (4)£AL fhlJ-M (13)ft Ilt/l (24)1 1:10°) SlfdlS ggsfol-OI XII ^ 2! 0121 = , £A|MI 
112| 3^21 gfitt ?mm l«o|-0) 871 EL ±XH XllSfSlSQ. 0I 871 EL 4A>2| °'=? (2)21- 
(6) AlOIOfl S|R *1°>1 10 V °J7h5Jl[HLI, 800 cd/m>2| Sji? 21 £ °i°JO. 

(^AIWI 19) 

^fs (4)£A1 p^m (13)21 S^l (26)1 1:1021 g&UIS XII ^ 21 0121 = , ^ Al 011 

1121 3^21 £SM t»5K)1 871 EL iXli X1|5f812D. 01 871 EL 4»2] °S= (2)21- g = 

(6) AfOIOfl 31? 3211 10 V °!7h*SC-|L|, 960 cd/m>2| Iflfl SI $ SiSIO. 

(4'AIOH 20) 



ftl^WJF&.^fcdl (,3) ^ (26)1 1:1021 S If HIS Sg^foKS M™*! 2 0|2I = , £A|0| 

112J 3821 1^*! t!SK)l 871 EL 4X11 *|S|t|2a. 01 871 EL ±X>2| ^(2)21 S3(6) 

AMD I (HI 32T1 10 V 2J712IQLI, 800 cd/m'2| S]*? ^§-1 21 4= SiStCh 

(til AIM 21) 

SS« (4)SA1, tmm (13)21 StM (29)1 1:1021 g|fdl£ 3§*T8K)| KJSftt 2 0121 = , AIM 
'ISJ 2S2I T §^*f 2*11 *«5l01 871 EL ±X11 H|Stf>2Q. 01 871 EL ±»2| °f= (2)2h g = 
(6) AlOIOfl *!f? 32/1 10 V °!7h*»QU. 900 cd/m'21 »4« e>g§ 21 4= 212Q. 

(£AIM 22) 

(4)£A1. tmm (13)21- &i/l (33)1 1:10°) SifdlS SgsfSKM 2! 0121 = , ^ Al Oil 

Ur 1 &f£? i J& l P EL Sl^raQ. 01 EL iW2| °« (2)21 

(6) AW I (HI 3 2/1 10 V °J7h*HQLI, 1000 cd/m'2| S<ah ^ o,ojq. 

(^'AIOII 23) 

U 3)2f (35)1 1:1021 glfdlS 5g*fSh01 asftf a 0I2| = , tiAIOII 

112) 2°21 2^1 tSehOt S7I EL iAH «|5, , t^2C^. 01 S7I EL iAh£1 °^ (2)21- g = 

(6) A1-0I0D 3js 5)211 10 V £!7|*»C|LI. 950 cd/m'2J ^1 21 ^ Si SICK 

(^Altfll 24) 

w&s (4)£Ai, imm 03m n^m (3?)i 1:1021 s^dis gssrsia ni^ 3 0121=, ^aiwi 

il't^^i tStlOl °7I EL ±AH XII 5}thaQ. 01 S7I EL ±A>2| °^ (2)21 
(6) AW I (HI 2!2/l 10 V a^JSQLL 1200 cd/m'21 ^ifl 21 ^ Si SID. 

(tiAIM 25) 

W&m (4)SA1, 511/1 (13)21 Sht/g (40)1 1: 1021 S if dig Sg=f3F01 XII ^ 2 0121 = , fe'AIOfl 

,°^ 2h tt«HM EL ±TiB W5jSh2D. 01 831 EL iA12| °« (2)2h 

(6) AhOIQfl S|S 32/1 10 V °!71*HQLI, 1000 cd/m'2| S}4« a-gg ^ oiojq 

(«AI0I 26) 

^§f#(4)SAj tmm (13)2h 4^1 (43)1 1:102| 51fdl£ XOSffi- 21 0121 = , ^ Al CHI 

112J g°2| gejcj 55fl tStl-OI S^l EL 4 AH XflS^lSlD. 01 EL 4A>2| (2)2F 1^ 

(6) Al-OIOil SjS Tqofg ,Q V Ol^QILI, 1200 cd/m ,o, gjAH m-EJ-S ^ OIOJQ 

(filAIOfl 27) 

§5 (3)£^A1, N,N , -Cliy-«-N-dl^(1-Li=l)-1,r-dlffliy)-4,4 , -a0h2! [47)1, 2X1 ^£ 

f (5)S/d dl^2-(4-t-^lHy)-1,3,4-^A)CI0H>-irraiyai [52)1 A[g£t =2 0121 = , ^AIOO 192| 
3^21- S^tl tSSW SJ\ EL iAH Xl|2ft|-«D. 01 821 EL 4A72J °f= (2)£| §= (6) Ah 

□1011 5)S 22/1 10 V °!71*SDLI, 1000 cd/m'2| ™™ E k &l 21 4 SiStCh 

(^AIWI 28) 

§S ^^S (3)£SA1 ^El- dl^Mg ^Ah [48)1, 3ft (5)SA1 MEIOH SExll [53)1 Alg 

L» 2! 0I2| = , ^AIMl 192) S°21 i^t "9KW 871 EL iAH XD^2D. 01 871 EL ±7,1 

21 2^ (2)21 1^ (6) AfOIOII Sjs 2°fl 10 v 23?[j!!au, 1300 cd/m'2) 21 £ SiSJ 

(^A|(fl| 29) 
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SS 4£§ (3)2£Ai ±EI LH^MtJ g» [49)1, 3 XI- (5)£A| MEIOH °£xfl [54]1 A*g 

2 0|2|fe. ^AIWI 192J 3<=^ SBtt tSSKfl S7I EL ±7tm XflSfSFSO. 01 EL ±X\ 

2j Sf^ (2)2f (6) AW I CHI S|g £1^1 10 V e!3KSaU. 1400 cd/m'£J 21 4 2J2J 

(61401 30) 

4'AKWI 30CHI Sfth S7| EL 4A>°J 39 ?21 S30II UEH.H5JQ. B £A|(HICHI 3t! °7| EL ±X[= ° 
El 715 (1). 8EI 3IS (1)20)1 S3 (2)2h (6), 2^ (2)2h (6) AhOICHI ^XIS ^ 

§ (4) S 3 XI- (5)2 OI^CHSD. 

OluL ^AIOJ 30CHI 2.^ S?l ^ EL Xfl3f ^AjOfl CH*HAI ggShJJlQ. °EI ?l£ (1)fe> 

(HI IT01 ^fflEIKOII 2|tH Al£ fl^oi 20 0 /?0I EIE^ S|g XflSf-oHl, (2)£ o!2Q. 3 SIM 
»»*(4)SAJ H.M--aWW-M-N-H|i(l-U=a)-1,r-H|3FyH)-4,4--aore! [47J2|^ »t» (13)21- 2>&ff 
(26)1 1:1:102| S1FUIS Sg$*hOI H^tt ^1 50 ran 01 DIAL gj& 4sS (5)£A1 

MEIOH SSfll [53]S 23 i*fg°S 50 nm ^SShSQ. OICHAi, S3 (6)££A1 DICLL1IS-2 £Jg 
1 200 rati «gSHl EL JflSfSraQ. 

01 EL ±»°J °« (2)2h (6) AhOIOil S|£ 22ifi 10 V 33W21C1LI 600 cd/ m >°J S}** 
(^AICBI 31) 

t^ v l (26) CHi!(H item (30)1 MSt!" 2J 0121 = , 4'AIWI (30)2J g^2h SSi^ 2*fl m\0\ S?l 
EL iA>l flSfShSD. 01 EL £AT°] ° c = (2)2f 1= (6) AhOltHI ^.'^ 22J1 10 V SPHiaLI, 
750 cd/m'2J 5*4!) 21 4 

(£AI0fl 32) 

"M&S (4)SA1 f^M (13)21 $mW (25)1 1:102J glfblS XII ^ e>-°fl 50 nm *gy 

3 0121=, flAIOII 302J g°a 2*ft tSSKM S7I EL ±7M »3*raQ. 01 EL ±Xi°i 

2>'3 (2)2h (6) AHDIOil 311 *!°fl 10 V ej^CiLI , 710 cd/m»°J 5?4!| irUl 21 4 SJ2JQ. 

(^AIWI 33) 

tmm (25) CH6!0fl S^l (29)1 2J 0121 = , 4'AIMI 322J g?2F 5^1 t56fOI S7I 

EL i*H Jil|5{t|-«C|-. 0| EL £A>°| °f= (2)21- M= (6) AKDIOfl SSJ-l 10 V °!7F*«I3LL 
780 cd/m'2J g"lH 21 ^ 

(^AIWI 34) 

£A|0U 34WI EL ±7}2i B3 ^'AlOfl 30 (S 3 g£)0fl 5ht^ S^l EL ;±A>°I ^5 

21 l^oO. OISK ^AJOII 34011 %?\ EL ^73-2J ^ AH CHI CHoB Al ^SSraQ. 

SEI 7\B (1)^011 I TOM ^itlEigCHI °|5B AIM THt^OI 20 n /?0I £I£S Sff gf= (2)2 SI 



^IK 3 *IOil N^ -Piy-N-N-bl^d-UiD-IJ'-dliyH^'-CIOra [47]2t £%>9 (10)3f 5^ 
1 (25)1 IblS 1:1:10°J lillS t^SSh^ §™1 ±B SMglOil 2JtH 40 nm°J ^ 

S#(4)l ^SS^D. OIOI Al, M E| OUt °Ei|| [54]1 g*fg(HI SJSH 50 ran2| SA| (5) 

i ^^em, n ?khi (6)£sai d^ui^-^ t.^1 g=racni °isa 200 nm ^gtioi s?i 

EL ^Wl fllSlshSD. 

0| 87| EL iW2J °« (2)2f (6) AJ-OI 00 2^1 10 V °}7ho^DU 580 cd/m'£J 3±» ^ 

~ CHS. OICHTL 

(^AIOII 35) 



35W! mi S7I EL S3 ^21 £4N UEHHSQ. B ^AIWIQII EL ° 

El (1), SEI ^IS S^S ?> fc ^ (2)^ (6), (2)£h (6) AMD I CHI ^Al^i 

(3) S ^# (4)^ OI^CH^iQ. 

OI*K tiAIOI 3500 £hl>- ^^1 ^ EL ±XW ^AIQil CH^HAI «3*h»a. ^i!, SEI 715 

CHI IT01 ^itiEigCHI ^oH A|E 20 n /?0| EIE^ ^1 XHSftUl. ^ (2)£ 3 ^ICH! 

§s (3)^^Ai, N,N'-aay-N-N-ui±(i-u£i!)-i , r -ui ai a )-4, 4 ■ -a o h°> [4?]i 

£^ 50 nmSSe^Q. OICHA1, (4)£AI tfe^ (13)2}- tf^M (31)# 1:1CE] SlfUl^ 

50 nm SS^FSD. 01 QUI, (6)^^Ai, DaUl^-^ 200 nm SguhOI EL 
AH »|^hSD. 

□I S7I EL (2)21 (6) AhOIQil S^g 10 V ei^FoFSDLI 790 cd/m>2] ^^1 ^ 

(eAim 36) 

tmm on ch4!m zmm (32)i afs^ 2 oia=, ^aimi 35^j s^sf ^^1 mm 

EL ^AH Xil^hSD. 01 EL ^A^ (2)^ (6) AfOICHI 3^1 10 V ej^^QLL 
900 cd/m^l ^1 21 ^ SSD. 

(tf AIM 37) 

tfe^ (31) CHICHI tm% (39)t Mgy 5 OISII^, ^AltMl 352J t«oH31 

EL ^AH aII^^QF. 01 S7\ EL ±A^ %^ (2)21- g= (6) AhOIQil *!H 10 V 2!^S!QLL 
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910 cd/m^J 21 4 

(SAIN 38) 

i^S (31) CHdM atM (44)1 A^g?J" 2! 0121 = , gAIOD 352| gSt!" £*fl tSohCM S7| 

EL 01 S7I EL £A>2| 83 (2)£h §3 (6) MO I CHI 3Si 10 V aWlOU, 

770 cd/m»2J £{4? Ef»fi 21 4 215SCK 

(^AIOJ 39) 

4SAL |11]2f i^g (13)21- tmm (37)1 2:1:102] §iFblS 2§ 3S*W 50 nm2| 71 
21 0121 = , gAIOH 352J g°2( §SJy *g8KM £71 EL £AH SISfShSQ. 01 S7I EL ± 

»2] (2)a (6) AKHM S3& 10 V ej^SHQU, 840 cd/rn>2] *Jah ^IH SI 4= SiSl 

a. 



Di^n> iroi, e arson tag S7i 27iar» ±nn 2m r s, S7i ^che *rsoi »*>*i is 

SAIEIS HI±-2,5-(2-3W2fi)olE5?lfe tr^ti *>SShE* S«7I UU^CHI, §EH2J £71 EL £AKHI 
Hiera STST ?IE S ^ £E7I- M, SAICHI AfgAISJ °Jg«Q| W&W 21 $ 2Q. 



s^tr i. on s^2h Ami chi wssi t\u oi«2i S7i m^mm ^ 

= £71 S7ISS £AHHI SiCHAi, ^71 £71 ^#2] 301E tt*OI IS £AIEI = HI £-2,5- 

(2-?!»2H)SIES?lfc SFtMl £}£tF= 51 §9£S *fe £71 2711^ £Af. 

<&mq 1> 




(*i R' LH73 ffe 2tZf ^B3££ ^£ SAL WSJt' SAh o!E^4'7L xl£J- E= blxl&2] OhOIbi 
71, USS7I, AI0He7I, flfi- £E= UIXIS2I &U7L XI & U|fl»2| «» S= bl*l» 

2| AIBSBH7I. xl& £E= blxl£h°i W^AI7L x|£h ££= HIXI&2I gtfs ^4=£7L x|& i= bl 
x|&2| g*W ^£&7L xlS- blxl&2| 0HTH7I, xl?h ££- blxl&2| 0r!^AI7L .XIS E= bl 

XI&2J &^Al?eMy7| 7hS^4'7IS L r E|LHDl, R' LHAI tfg HI § 22J2J ^IWE. 

§^?tJ 2. Xfiltm SiOlAd, ^71 ^&S0| ^71 IS £AIH= U|£-2,5-(2-e!!»2Effi )o|E£?l 

^ Uh7| tf*^ 2S 5AIEI= ^tm 0F°i t^MHI-^ 0l?O1A|= 211 ^9£S uF 

= ^71 2711^ £71. 

<t^^i 2> 

AT 1 



(^l Ar LHA] Ar 3 = ^ ^g^£S x|& E= H|xl&2J &i^£7L E= X|^ Hlxl^ 

2j m±Zt?m UEMD\, Ar LHAI Ar'7[ Xl^7l= 3m S S2J2J ^;HS =hl ^ 

2iD) 

3. XflmOil SiOiAl, &7I l h lf#0| ^7! f**^! IS 5A|£|= bl£-2,5-(2-S!Af£^)5|ES?l 
^ ±mmi} t[?\ 3£S SAI£|= Wt>^ G0h°i £^1^2J ^tlPS OI^CHAI^ 2! ^S£S 

5^ S7|.27l^& £AK 

<m*t^ 3> 

A; 1 Ar 1 

N V -N 

(^1 §, Ar LHAI Ar 4 = ^g^£S x|& E= b|xl^2J ^^£71, E= xl^h E= b|x|^ 

2j ^tf^ ^£^711 UEKHCB, V= XIEh E= blx|^2J 0HSI7I1 UErLHH, Ar* LHAI Ar'7h ^= x| 
^71= 31 S S2J21 =?HS &t ^ SQ) 

g^tJ 4. M^m SiOiAl, ^71 g^eOI ^71 tm^\ IS SAI£I= bl£-2,5-(2-?!jA^g)5lES?l 
£ 4S 5AIEI= ^BlOhSJ t^l^2| ^flS 0l?CHAI= 31 1S£S 

^71 37lir^ £AK 
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(*! S, Ar' LH XI Ar'^ ZW ^gSjog Z\*} E^ blXISSI »t« ^^±71, E= Xl£h E= bIMS 
2J m:&?\m UEKHOL 2^ 3?\°\ »S E= UIXISSI &f^£7L E= «» E^ HI 

ASS] gtm ^^E^IM UEKHH, Ar* LHXI Ar'oi ?>» x|£K?l = 31 g 2£JH| ^7H£ &1 

S^tT 5. HltHHI 2JCHAL £71 S^gOl £71 »*t*! IS SAIH = bl£-2,5-(2-?!W2Bi)fflE£?l 
£ SM«»*H>| 5S SAIEI& 3g 4HB S««»2I ?t^MS 01^01X1 = 2g i9£^ 

Sfe 871 2711^ 4Xh 



(*! S, ff LHXI R ~ ^ 1JXL 1JXK o|E^£7L E= d|x|£h2] OhOI 

h:7L UM57I, AI0Hr7l, *l» E^ UIXI&2J ITS 71, E= blfl»21 iT?fly7l, XI » E£ HI XI 
»2| AIS3BB7L E^ Hl«e2| SWAI7L Sfe b|xl&2J &5h£:£7L x|& E= 

dlx|£h°j ^£^71, xl 5 E= b|XI»2| o^g7|, j|» E= bl«&2| 0H^AI7I, x|£h E= 

Ulfl»S| BfflAl^gsy^l E= ?fM^4»7|g UEH.HH, LH XI R"7h XIS?I& 3§ 5 S£|2| 
^?H£ SS ^Sl^ 4= L1£ x|*h E£ b|fl»2| ITB7L «» E= b|X|»2| l^iiy7|, xlg- 

E^ blXISSJ AIS38fB7L MS E^ Hlxl^oj gtfs Bm^^7L XI S E£ b|X|&2| gJt^ 
S7I. E£ XI » E£ d|x|&°| 0HTB7lff Li-Em) H , 1 LHXI 32| g?|2j °J2|2j g^OIH, in? 0 
LHXI 22| °'°J°J g^OIDI, M£ (n + m)7h°j 0I£1 UEWia) 

6. fl]1*KHI 2JCMAI, £71 g^#OI £71 IS £A|5L|^ bl±-2,5-(2-BW2S)aE3?l 

t $mmn\, t\i\ m*i±\ 6£s saiei^ ^£ *ra t^M^sj oi^oixi^ m^s. 



R LH XI if s Egsjog £JXf, gjXh, 5|E^^'7L xl^h dlxlE^ Omi 

LIMg^L AI0hk7L £^ b|«&2| &B7L AS- a^y^L XI Ulxl 

Alg^&B7L x|& E^ ldlx|&2| IT^AI7|, xl^ SE^ dlxl^-ej *+t.\^±D\, xl& E^ 

Hlxl&SJ gf*^ tm ££^ tllxl^SJ 01-&B7L xlE^ E^ blxl^SJ OFl^AI^L xl& S = 

H|x|£h2J ^AlP^My^L ?^^4'7ll UEKHH, R" LHXI Ff B 0| ^ X\±>?\^ HI S 
^7H^ 4 2i£Dl, L2^ xl^ blflffSl ^BSI^L x|& E^ blxlE^ xl 

^ E= blxl&Sj A|gS8TB?!!7L «Sh E^ blxl»2| 0hBS?7L E^ E^ blxISSJ 0\Wm&?\ 
1 UEKHH, l§ 0 1 g om°j g^OIH, Sz 1 2 S thU^ §4=0|Dj, M£ (s+l)7^ =^ 
01 U-EM^Q) 

7. ai4MH SiCHAI, ^g°J 515^01 ^IWIAI^EI 1^, ?>^0| ^AiEH^ 7b|& 3g 

8. niVOI SiOlAi, ^gSJ ^ICHIAI^EI 2^ §S 
^01 RAICHS ^blB 21 ^S£S 5^ 871 S?IB» ^Xh 

§^?tJ 9. XIM^Oil °I01A1, 7I5^(HI ?|CHIA1^E1 g^, SXh ^01 ^A1EH 

g ^blS 21 ^9£S 871 37IBS ±7b. 

10. XilltJ-tHI SlCHAi, ^§2J 7I£^(HI ?IQilA^y ^AiCH 
^ 7b|^ 21 ohS 871 g7|»» 



<t[%^ 5> 




/ r <v R»\ 



<5^^! 6> 
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